Objective-To identify the risk factors for gonorrhoea, syphilis, and trichomonas infections among low risk women in Nairobi, Kenya. Method-In a cross-sectional study, 4,404 women attending two peri-urban family planning clinics between 1989 and 1991 were interviewed using a structured questionnaire and examined for signs of sexually transmitted disease (STD) infection. Cervical cultures for gonorrhoea, PAP smear (including microscopy for trichomonas), RPR In addition, STDs and their complications result in substantial morbidity and mortality independent of their role in HIV transmission. This burden, borne mainly by women and children, includes such life-threatening conditions as ectopic pregnancy, perinatal infections, ophthalmia neonatorum, stillbirth, spontaneous abortion, cervical cancer, low birth weight and congenital infections, in addition to both male and female infertility.>"
Abstract
Objective-To identify the risk factors for gonorrhoea, syphilis, and trichomonas infections among low risk women in Nairobi, Kenya. Method-In a cross-sectional study, 4,404 women attending two peri-urban family planning clinics between 1989 and 1991 were interviewed using a structured questionnaire and examined for signs of sexually transmitted disease (STD) infection. Cervical cultures for gonorrhoea, PAP smear (including microscopy for trichomonas), RPR and HIV testing were done. Results-Positive cervical cultures for gonorrhoea were found in 3*2% of women, positive syphilis serology in 1 90/o and positive trichomonas microscopy in 5-2%. Genital ulcers were found in 1.90/o of women. Although unmarried status and reporting more than one sex partner in the previous year were both significantly associated with each disease in the crude analysis, these associations were attenuated after controlling for each other and for other risk factors. The population attributable risks (PARs) for these factors were low (7-16%) owing to the high proportion of cases who were married and monogamous. The majority of women with microbiological evidence of infection had normal pelvic examinations. Clinical diagnostic algorithms for STDs in this population had a low sensitivity and positive predictive value. Nevertheless, a strong association between HIV seropositivity and STDs was observed. Conclusion-The low population attributable risks found in this study suggest that behaviour change messages directed to women, particularly if they are married, have a low potential for preventing STDs. The poor performance of clinical diagnostic algorithms illustrates the desirability oftesting these algorithms in a variety of populations and reinforces the need for low-cost methods of microbiologic diagnosis if populations with relatively low prevalences of these infections are to be included in programmes to diagnose and treat STDs.
(Genitourin Med 1994;70:155-161)
Introduction
The need for the control of sexually transmitted diseases (STDs) has become more urgent since they have been recognised as independent risk factors for HIV acquisition.' Recent prospective studies have demonstrated the role of genital ulcer disease,23 gonorrhoea,4 chlamydia,34 and trichomonas vaginitis4 as cofactors in the heterosexual transmission of HIV in Africa. Estimations of the attributable risk of STDs on HIV infections in Africa range from 8% to 33%,5 indicating that a substantial proportion of HIV infections might be prevented by control of other STDs.S5
In addition, STDs and their complications result in substantial morbidity and mortality independent of their role in HIV transmission. This burden, borne mainly by women and children, includes such life-threatening conditions as ectopic pregnancy, perinatal infections, ophthalmia neonatorum, stillbirth, spontaneous abortion, cervical cancer, low birth weight and congenital infections, in addition to both male and female infertility.>"
In Africa, a high prevalence of STDs is often observed even among women usually considered to be at a low risk for STDs. Village surveys and studies among antenatal and family planning clinic attenders and postpartum women report infection rates ranging from 2%-22% for gonorrhoea, 0.3%-22% for syphilis, 6%-29% for chlamydia, and 5%-49% for trichomonas vaginitis.5 "-Current facilities for STD diagnosis and treatment in developing countries are inadequate and it has been recommended that STD care be integrated into maternal and child health care and family planning services. 8 Numerous prevalence studies have been done in Africa, but fewer attempts have been made to identify the behavioural and biological risk factors for sexually transmitted diseases other than HIV in "low-risk" women.'2-'8 To further investigate risk factors for STDs among women of reproductive age not considered to be members of high risk groups, we conducted interviews and examinations at two family planning clinics in Nairobi, Kenya.
Methods Study population As previously described, we enrolled women attending two peri-urban family planning clinics serving mainly lower 14) .
The most significant predictor of gonorrhoea, syphilis, and trichomonas infections in both the crude and multivariate analyses was HIV seropositivity. This association is reported in detail elsewhere. 25 Interestingly, a strong positive association between a woman's usual male partner being circumcised and HIV seropositivity was observed, but we did not observe any strong associations between partner's circumcision and these three STDs in the same population.
Genital ulcers were present in 1-9% of women in the study and were positively associated with syphilis seropositivity. Clinical evidence of vaginal or cervical inflammation (vaginal discharge or cervicitis) on examination was present in 9-4% of study participants and was significantly positively associated with positive gonorrhoea cultures (RR 2-4, 95% CI 1-6-3-8), but not syphilis or trichomonas.
The sensitivity, specificity, and positive predictive value of being unmarried, having more than one sex partner in the past year, and having signs on physical examination (either genital ulcer or inflammation) for each of the STDs are presented in table 4 . Risk factors are considered singly and then combiied into risk profiles. In general, the sensitivity and positive predictive value of individual and combined variables was low and the specificity was high. Discussion Even in this relatively low-risk population attending family planning clinics, we observed a substantial burden of sexually transmitted diseases. However, few historical, demographic, or clinical factors were predictive of STDs. Due to the low prevalence of high-risk behaviours and positive examination findings, only a minority of women with STDs would be identified if screened according to the presence of such factors.
The prevalences of STDs and HIV observed in this study are. similar, although slightly lower than those seen in studies of STDs in obstetric populations in Nairobi.16 17 26-28 Not all of those studies measured risk factors, but those that did included a higher proportion of women with risk factors than we observed, such as being unmarried, reporting a past STD infection,'626 or reporting more 26 In addition, area of residence within Nairobi has previously been demonstrated to be an independent predictor of upper genital tract infection.'7 The slightly lower prevalences of STDs in our study may be due to geographic variation in STD risk factor prevalence, or the fact that family planning clinics and obstetric clinics sample different source populations.
Both having more than one sex partner in the past year and being unmarried were significant predictors of all three STD outcomes, although these were not independent in the multivariate analysis. Since the majority of women with STDs were married and monogamous, the crude population attributable risks for unmarried status and more than one sex partner in the past year ranged from 7% to 16%. Only 7% of all women in the study reported more than one sex partner in the past year, consistent with other studies of the selfreported sexual behaviour of women in the general population in Africa. 29 The In addition, non-differential misclassification of the laboratory diagnosis of these STDs may have biased these associations towards the null, especially in the case of trichomonas and syphilis. The diagnosis of Trichomonas vaginalis either by wet mount or by Papanicolaou smears has a low sensitivity (50-60%) compared with culture, and cytologic smear diagnosis has a slightly lower specificity compared with wet mount (99% vs. 100%).33 34 Syphilis diagnosis in this study relied on the RPR card test with no confirmational treponemal tests. Although there is almost certainly some misclassification due to false positive RPRs, syphilis seropositivity can be thought of as a more long-term marker in this study than gonorrhoea or trichomonas diagnosis. In addition, since the duration of a reactive RPR card test varies with many factors including treatment, a positive RPR could indicate either present or past infection. This may account for the stronger association for syphilis seen for past behaviour variables, such as age at first sexual intercourse, compared to the associations with gonorrhoea or trichomonas. Finally, the relative risks found in this study between STDs and HIV25 are similar to those found in other studies in Africa 4 
